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(54)Title: NONAQUEOUS SECONDARY CELL AND METHOD FOR CONTROLLING THE SAME 



(57) Abstract 

A secondary cell provided with a positive electrode, 
a negative electrode, and a nonaqueous electrolyte 
containing a lithium salt is characterized in that the energy 
capacity is 30 wh or more, the volume energy density is 
180 wh/1 or more, and the shape is flat. The secondary cell 
is preferable to, especially, an electric power storage 
system, and has an excellent heat-dissipating ability and a 
high safety. A method for controlling such a secondary 
cell is also disclosed. 
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x-v$>o. iEtiii--rx«^^it'rxj:«9a-522mm/jN^<, ^Tz. mm^m^jEmoy 
mmm (6) m^mm(D:bmr-ji^'')i=^-^m^mmi.rz. src, mmm 



m@1t-rX(Wl XW2) lioxnodnm) 

mm^^ 26 (m 

mm-y-'fx 140x200x14 (mm) 

x:^;L'^— M 85 (Wh) 

X.^-)l=^~-mm. 217 (Wh/1) 



mm(DJi^--)i=^-mm^^mm\h(Dmmmmm\z:B^^x^mmm^m2mm7^mm 



-'m^iz4mm=:^'Am.mziii'^^^j^oM.m'^'^>i:}>m[:mii, *)^OAm 

-grriAVUh^M, ^J^^MM-^^-y^Jim^tmizit^. TEmizm^^fcm-^iz^ 
^m}^M^^m.nnb^%i^n^t^^Z>U^^^$>K> (Like Xie et al. .Mat. Res. Soc. 
Symp. Proc. .Vol. 393 1995 . p285-304) . -XmnMizmt^lEmMmx^^o 

-^ytr)vmi\:.mzit^m^:iLf}^^. m^mun.m^n^rzii>\zii. &.Tizmm 
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JiZ^mtfrmz^^ (0 0 2) mcDmmm (d 0 0 2) -/jm-^O. 3 4nmJ!^T, 
<i: D^l?^L< JiO . 3 3 5 4 — 0. 3 3 8 0 nmfl>g, ^ ibiZtt^^L < UO . 3 
3 5 4 nm~0. 3 3 6 0 nm^ifgT^-5o ;icdM*50. 3 4nm=^M^^^-a 
iZU. B^B^^7f)m<U^(DX'. V9-0A'X^>(Dmi^HZi^om,iiL(Dmt'A^±^< 

mizmr:>x 1 5 0 or~3 o 0 ox:mm(D'umxmf^-t^::.^izj^K>. pHm(Dm 
mmm^'i^^:it.-fy^x^^. mi^mzit. mmmti^xit. ^V7ii:-xtf 

T^^^^h, mM^m.^'m^^^h-mx^u\^^(D\zn\^^ 5 o Mm^±inis<t. « 

ASi 0 1 b, 1 0 1 %nmnx$>^m^^(D^m.mn'mm^m^^ 
X. ±.U(Dm.mm^mmwx^^^m±.\zmm\^. i^^mjc^e^ut:/!/;^ 

±tS®<k^{c:bTt#e>n. ^?LW2 0~3 5 %T^-:5T. ^M^^U . 4 
0-1. 7 0 g/cmMJ;0«^*L.<f^l . 4 5- 1. 6 5 g/ c m\ #13^6^ 
^b<Jil. 50 — 1. 6 5 g/cm'') IT^^SA^lOlb, 1 0 1 c mM 

m^cDtiWittm^x^ V . u ^^oj^^ •^txD^mi^jiZfm'f-oy^M^T.i^'-xizn 
•t>n^(Dx\ 4 0 omAhx cm'u±ti^^vmmm^m(Dm.m^m^^t:fy^x^ 
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x.^u>ui£(Dy^ym^mm. y^mzi^A. sbr, y^^)}\^mm. Tt^ux^^i/ 

:t^-r H (PVDF) At$f^L.i,^. 

(Dm^. ^ikm.uEizmcxm:^.^^'rni^^< . <^izm.^-^n^'h<D-vi>t.m^t^. 
m'^mmmmm(D i ~3 o xmmom^ t-r^ z. 
^m^mmmiz^^^x . mm^^^i^xm^^^^^mhi^xu. ^tzps^^n^t 

J^D, P$ 1 ~ 5 0 A6m@^(D^?g>0^ ckO^f^bVic 

H (PVDF) ^^fflu, mm^t.Lxmm'^m^^^z^m^&.Tiz^'r. 

^(DXittjil^o 

^•t. tJ^U ei^U5='>7;U:^-^'1' H (PVDF) ^N-p^5^;i/t:n'J H>(C^ 
yi/XLT. 5 0 wm~5 0 0 /z migS®#i^7j<m— ^^^Mlfflft^^ 
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i^xm^n^M.mi^> mmi. 4o~i. 70g/cm"?iM> $?*l<« 

^J^l. 4 5~1. 6 5 g/c m'flJS, ci: 0 $f ^ L < 1 . 50~1. 65 

S,ycvci^nm. ri?L^2 0~3 5 mm^mU. 4 O OmAh/'cm=' 

^mi 0 1 b, 1 0 1 c fc::fe@?gi^«tbT^ffl-r?.M^5^)fe^«v M^ilS^ 

ftMi 0 1 b, 1 0 1 mmnt.i.xm\^^^mm^%tL=f-(Dxmn:n 

mnrnzX^ (002) McDMr^'JPi (d 0 0 2) j^^^ill^O. 3 4nmUJlT. J; «3 
»^L<{iO. 3 3 5 4~0. 3 3 8 0 nm^^, $ ^ L < 0 . 335 

4nm~0. 3 3 6 0 nm^^^TS^o ;icof4:^>to. 3 4 nm^M^^iJ-^lC^i, 

(0 0 2) M<^)®rBlPft (d 0 0 2) ifiO. 3 4nmiJi^±, cfc 0 5?^ b < « 0 . 3 
4-0. SSnmig^, $^{3$?^b<tiO. 3 4~0. 3 6 n m^gSTfe^o 

(^MrBlli®(D11^5fi/iK/NSJ;:J:«9, i^S^W'^^'ilSl^^n^o —-Jj. 0. 3 8nm^±. 
"^miZ^^Xl 5 0 0°C~3 0 0 OX:mm<DUm.xmf^'t^Z:t.lZj;iiD. WtMO) 
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L< « 1 ~ 5 0 /im@JS> ct t^iff ^L< ^i3~4 0 /xmM, ^^){C$f^b<« 
^ii;8e)^:i<h7!>^^-zr-^7^j:{.i(DlC*fL-, 5 O Mm^±lHl^ i:, mW^/^U 0 0 um 

±l5©cke) tc:UT#?>tl. ^?L^*^^2 0~3 5 %-r&oT, -ffiM^S*^'!. 2 
0-1. 6 0 g/'cmMJ:f9$?^b<til. 35~1. 6 0 g/ c m\ 
^L<«1. 40~1. 6 0g/cm") tr^Sft*! 1 0 1 b , 1 0 1 c «^ 

^(Dxvtf^y^-^f)^. mwmz\-t. Ti^u fcf— U5=-'>:7;u:^-^-r K (pvdf) , tI^u 



• 
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^*>:7;U::t^-r H (PVDF) 7&W*bli, 

::r^-r H (PVDF) ^i^ffib. ^«#:<i: bT^?S^ffl ^I^^i^i^TtC^-To 
^T, T^^)\dzL\)^yy )V-t'7^ \^ (PVDF) ^N-pt^;i/tfD U F>tcj^ 

^#e>n}tx^u— ^n-^^'-^fflv^T. gsimjitcim^b^ ^^^b. miMM^iiig 

_hlZ?i^fi)o$-^fctt. 7°l/XbT, 5 0 /xm—S 0 0 m m@;^(D#^7K^X^^^ 
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^i^xi^^^m^izit. mmm. mmm^idj^zfmmmmmizmm^^^^i^xi^^^ 
(Dx. y'U7.mz:in^<Dmnr^x(Dmio-/}imfhy3iK). ^(Di^m. mmum:^^ 
mm-^n^zLtuK. nmm^^m^i^±-^it^zt-fy^x^^h(Dt^^<bn^o 

m^com^izjzmt. mmmm^p/r^mmp^izmm-r^m^izi±. 'itt^mzbt-^. 

-14 0 "cmm.. L < 1 0 0 "cmm. $ ^ (c$f ^ l. < 7 0 

jitB©^# (mzmmnm) ^i^isbummzmmL'X^< :iiiizj:iD. 
®'^m7Br^:iii-f)^x^^o 

■^^< Oxnthn^MUit. ^^mi . 20-1. 6 0 g/cm''fl^. $?^L< 
^^1. 35~1. 6 0 sycm'nm.. ^V^^L<i-^^^mi. 40-1. 50 
g/cm^@^. ^?L^2 0 — 3 5 HS^ftH. 4 0 0mAh/cm=' 

1^1^. '4^mmmm(DMmm^.i:ummmm:^^^wm-r^z.i:t^x^^o m.mmm 
{c-^vixfe. nmrni^m^mmt-r^^mx^^o 

^si 0 1 b. 101 cizmmt^Mmm<^mi^^ Ammm^^zs^^Mm(D 
(}^u< L^imtm^:ii^ny^r^itp^mzmm!^^^m-r^^mm (ot 
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^3 cfc -5 1> o i © t) ti ^ m (D{£T \tmm.m \z^\:^u<t^y). mMmm (d 

m^-Bm.^[:i.rziW:. Ai^mm:ii^ny^rM^^f^.mm<D-^^rzi^±mzHm 
'^y^^rcii^mm.m(D-'^^rM±^m^m-^n^izm'orzh(Dii^xibti^o 

^^it^mm^^mm-r^m^\zi:i. ^<D^mm-^mmizm<. t^-x^^hm 

^mm^^i^-mz::Kif^ ti.^z>r^m-^^^CT, ^mmmmnobt^mmi^. ±^ 
^mmmm\z:io^^xmm-r^!^^j^^^^^mmti.-a-i. i^^mx$>^mm 
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^L.<. 0. 0 5 1^^Ji-e^^:ii/&tj:0$7-SL<, $S{Z«0. 0 5&L±0. 3 
^=f^*if(7)j^H^^oTV^^SMMS3!t<DMS-fi5c^{30(.iT. J I S K2 4 2 3 

mi^i.rzm. (loo - (^y'j>T<?§^) > ^^yu>pj?g^ (%) <tb;t. 

\f-j=^t^E<D^m.^-^\.^t.-Bm^(Dm'mm\zn^\^<\ii o~3 o o 
mmmm^ixiPL. $^^l<^ai 0-3 o or-r^jt^-r^. m.mmm.'f-iimnm 

\z. mmmzm^ff^'^^mmmm(Dm.'f-w\±f}mmvrcV). mmi^tcv). 
^^iti^^m^zm^f^n'Ami^i—iznm^^^^mm-^ntjii^ t^^^o mm^^^ c^z.ii:^i 

mum^mm-r^ z. t t>pjmx^^^^, ^(Dm^iz},-im.'¥'m±m}^m^^i^^um 
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^ b < i^Ammm^^nx^fM^immm i o ~ 3 o o m&^mm-^'$> "9 , $ e» 
i3$f^L<«A5gM^^j;c>v*fctt5^f^m^3 0-10 omm^mmx$>^. 

uktj:^. cintc^u. Ammm^^^nymrzit^mmm-^^^t^^m^izi-i, 
M^m<Dmj^mizmtT^ww^mmmmiz{>tji<f^^(D-x:\ xmrn^^j^zs 
y^rM^mmm(D^m:^^-i'^7i-izniDnrj:<uto ^ mm.(Dmmmm(Di:tmimmA^ 

±t'^(Dr^^!m^m.^ft^m\z\-i. a?{?6 0 0 — 2 0 0 o°cjfMi^cDyai^-r, 
$f*L<t* 9 0 ot:~ 1 3 0 o°cfi^o?asT^fiK-r^o ^fc. mmcDU^!^^ 

2500 300 ox:mm<Du^x'm0^-r^o u^b. u-^^o^mf^^mz^^ 
xn. m^^j^m^izmmmiM^-/)mwr^m^^&^. Mmti^xcD^ 
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-^SOnm^m. J;0^^L<«3~4 0 MmM, $ ^. ^ b < 5 - 3 5 

0 1 b. 1 0 1 mA.\t. ^mm-^^^mmcDrnmrnmrnm^m^^ 

±tBcDJ;-5}CLTt#e)n. ^^1. 20~1. 6 0 g / c m'fl^ ( J; 0 L 
<tt^Sl. 3 5- 1. 6 0 g/cm='fM^) , ^?L^2 0~3 5 

0 1b, 1 0 1 c\±. nmm(D^mtim^-c^K>. ^j^oa-^-^xd^wj^^^zs 

Ml^<D^m}^^XI^-X\zntDri^(Di;\ a O OmAh.y cm^^Ai^i^^omnMrn 

^m\^^^m^. \;Ky\zwLmr^%m^&. ^±mzn\^^K>m^t^'v:&^. 

^imm±.\zmmn^'=f-^'i^mm'^-^^^. mmmt.\^T(Dmt(Dmm\t. mzm 
^■^ti^'h(D-v\'Xu\,^-fy^. mwm\z\%. tj^u h'- u^*>:7;i/:^^-r K (pvd 

3J?U b*ng^>:7;i':t^-r K (pvdf) -hm^l^^^. 
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^:a@(D»{3t7{?^'^^T^^z:<h, ^m. n.m^ijit^E\z^fi^z.iiUE<D-^^{z 
(PVDF) ^^mv. mmi^ii\^xmm^m\^^^-:f5m^&sT\z7n-t. 

^T, 'J5='>:7JU:^^-r H (PVDF) - ;^^;Hf n U F >{3^^ 

m\^r^'^mmmm'mmznv. ^mm.mm^ii^-\zmm-^'^x. x^u-^i/io 

*K bX#e)n-5ftM«. 1 . 20-1. 6 0 g/cm'^S 

<\-^mm.l. 3 5~1. 60g/cm='e^) -r^O. M^ffltd:, 4 0 0m Ah 

^m^±.\zWi>f^^nfzmw.m^mz-^\^x(Dmx^'o . n.iim-^. nw.m^ 
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i^L-c^nEE^mui.. mmmm^izyb-^ < c^y^t^o. oimA/cm^^) t^cC-s 

*TU5^0A^ K--7°b7^ct^, m:^lftO. 2 5mA//cm^) 

jitTv A. B. c§^^*ir-<htc5^»!j^±tf, ^mM^-^iizmmizmmr^o 

CAMft^] 

2 - 1 ) 

(1) xtf^^;usyL i Mn204 (-fe-r p°a#M0 6 3) looa 

T-fe^I/>:/^':/^ 1 OaagK, ^'J h:::iUx>:7;i.^^-f H (PVD 
F) 5aa^li5^N-^^;H^PU H> (NMP) 1 0 OffiSg|5^:^g-&biEM'&5|i^ 

$t^i.r^m. yi/x^fTi^. M<&f#;to me «m®©ij£Bjiii-e^-5o 

mmiZ:^\^^Tmm 101 (^^^fi5®?S (Wl XW2) 268X17 smm^^-r^ 

nsjp^ t ti2 7 6 /^mi7^coTv>§o mrn^i 0 2(D—:^<Dmm 

(2) ^#a{b;<.y;^7 — 7jf>-y'-i'^Dt: — X (MCMB, 7.^ ^ Jim. 
p^#6-2 8) lOOmagP, P VDF 1 OMfigP&NMP 9 0Sfig|5i?g-&b 

^j^bTt^. :/UX^tTVi«^f#;^Cc yi/Xtu, «®«4. 3%(DN 
MPi>m^i.Xl^fZo 5 8 gy/cm^Tf^D. MMtD^M^S^ 
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(W1XW2)«, 2 7 ox 1 8 Omm^^-r^D, 1 4 // mC5m®#: 1 0 2 £7)^® 

(igi2 >i3 1 0 1 c) o 

(3) _hf2 (1) ilT^etlTtMl O^fc, Mll^k (I^H-®2+^) ^1212 

(4) nm(Dm.m^2 mi^m.) m4\zffkr^oum^Jtk(Dm^Q. sm 
m-Dx^m^zm-f. 't(D'iknuA^7-^mm\.xi^fiSLVfz.. ^tz. nmo^m. 

Ifeff^O. 5mm©SUS 3 0 4i3?i^-ef«L7te M_hMt3ti. SUS3 0 
4i^(DiE^^t;CAM^3, 4 (6mm0) i5 i^ld^^^-fflTX (8 

(5) ±12 (3) mxi'^j^i.rzmmmmi-^<7^^iEmi^y 1 o 3 a^Mi^^3 

tc, ^ft^^s^:/! 0 3 b^^«^4ic^g;j^,^&irM.T^ML;tcD-&, mM^S 

^;P:^-.-J^^.-h^l : lSftltT^g'arL;tt^^(cimo l/lODMlSJcL i P 

(6) f'^fifeL;^c«?l!icoit-rX«3 0 Ommx 2 1 Ommx emm-zr^-So l^m 
?&^3A(Dm?;St-Zr4. 3V^-T?^«L, ^C0t^4. 3 VCD^'Sffi^EpjDT^^« 

1 8 8^rBltf-:>;^c» M</iT, 3 AfD^^j^ifT 2 . 0 V ^"eSJcttLTto 
SJcm^m« 2 7. 5 A h T?^ D , X:t>;U^-^fit^ 9 9 W h ^) , #:^X^.;i. 



# 
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(7) mmm^ 2 ox:<D'mu^^^ ±m (6) mizn^mcDyjm'c^mv. so 
amm 2 - 1 ) mmm 2 - 1 \znr^\tm 

0 2(DWimz 1 2 0 MmOiP^T^^L, t ;^>^^2 6 0 wmi 

3 9 g/cm^-r^feD, MmM©M^a^i=i#6^(c:BWLfc^C^ 3 
7 2mAh/cm^T^o7^c„ *it^^J{C*3UT®@ 1 0 1 (WlXW 
2) 2 7 0 X 1 8 Omm^T^O, 1 4 m mCD^m 1 0 2 ©MMtC 8 0 m 

M^M^f^^Lfeo ^c^fl!i(7).'i^f3:^Jii^j2 - i iimwn^$>^. 



M) ^fflVi. i^«'J<i:LT>i^U e-'J^>>';p^^-r H (PVDF) 
(t^p°a^ : KF# 1 1 0 0 : ^mt^ILM im ^) ^N-p<^;HfDU K>iC 

^^i^tcmm.^m\^^. «^f^^L;to -r;:ct3-^. jiibcd^u ti- u^>:7;^p^- 
^< k (PVDF) m^^mm\i^iit^^m-^i4nvn(Dmm\zm^^vr^'i^. so 
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mmmmo^x'i^^K'^mtfxm^z^^ coo 2) m(D-^mm (cioo2) {mmt,. 
i/i-m=bnm) ^^i{3:s^L, 1 ~ 8 (7)^®^^, ^DM^m^ ^xsmnmm 

t'- U7=-'>:7;i/:t^'l' K (PVDF) OMfi%T^^. 













{^rr\) 


(d002) 


(d002) 


1 


1 


0. 335 


0. 340 


2 


1 


0. 335 


0. 380 


3 


1 


0. 337 


0. 340 


4 


20 


0. 335 


0. 360 


5 


20 


0. 340 


0. 380 


6 


50 


0. 335 


0. 340 


7 


50 


0. 336 


0. 380 







(g/cm^" ) 


(mAh/cm^) 


(wi:%) 


1 


No. 1 


1. 40 


435 


2. 1 


2 


No. 2 


1. 45 


440 


3. 4 


3 


No. 3 


1. 53 


465 


5. 0 


4 


No. 4 


1. 60 


468 


10. 0 


5 


No. 5 


1. 45 


440 


1.0 


6 


No. 6 


1. 42 


438 


4. 8 


7 


No. 7 


1. 35 


430 


2. 7 


8 


MCMB 


1. 39 


370 


2. 5 



7ti, nM^^-h^l. 3 5~1. 60g/cm'T> (.i-Tnfe, ^a/&^'4 0 0mA 

i^mm 3 - 1 ) 

(1) T^eT-JUSiL i Mn 20 4 ("tr-l' 5 ^ S :^;US1!, ia#MO 6 3) 1 0 Ofi 



# 
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•ftgI5. 7±:^]y>y^y^ 1 Omm^^, ^j? U ti- U x>:7;i/^-^-r H (PVD 
F) 5ttagI5^&N-p<^;i/HnU K> (NMP) 1 0 0 fifigU.h^-a- UIEH^^f 

^> y-vx^tTVi. lEm^nrc. mGi-xmmo^mmmn'&^o 

]5£F!|{I^(/^T«^ 10 1 (Dm^mm (Wl XW2) 2 6 8 X 1 7 8mm='T^ 
mMl0 1<DM^®=K (W1XW2) 2 7 0 X 1 8 Omm='-t=^0, 1 4 um 

omm^i 0 2(Dmwiz7 2 (inKDm-^xm^-^tix^^^o ^(Dm^. mmm-^ 

tlttl 5 8 fxm^tji-oXl^^^o ^tz. mMi^l0 2(D—::^(Dmm<Di^^W7^1c 
mit.. mM7?/^^^$n-r*5^T\ ^rflOZ im-^O. imm. ilsemm®- «;/ 

(Dyrmn.m^{^m.vfzo )^mnm-t o) ■m.(DnMmmw\z^^^x^m\zum:'^ 

tl^ (EI 2 4" 1 0 1 c ) o 

(3) _h|B (1) iiTi#6nfciE«E 1 0*S[, ftH 1 14^: (I^M-®2t§:) <2:ia2 

(4) mm(om.^m2 mi^^) ^4t;i^-rJ:-5^<c?^*»J(D0. 5mm<7) 
SU S 3 0 AnmWL^mUl^ l tCft^oTl^ljHiJtCft^f , ^ e>{C-^0M^L 2 JCft^o 

m^O. ^mm.(DS\JS 3 0 4mmWLXWfi^Vfz. Wi±M\Z\-^. SUS 3 0 4M 
<D-iEm'BL'a^miQ=f- 3 . 4 (6mm<i)) i:^^tC^±^ffl7^: (8mm 

<f>) ^iStt, IEM3^r>'^M)^^ 3 , 4fi. 7j^uyntfI/>MA'^:/^>-eJi^l <!i 

(5) JilB (3) li-I?{^^bfcm®^^#:<D^iEM:^:7*l 0 3 a ^iE^S^^ 3 
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(6) f^fi5ob:t«;H!l(^-t^--r X«3 0 Ommx 2 1 Ommx 6mm-e^^o 
^— S^JS«2 6 SWh/ 1 T^-ofCo 

(7) a»M^2 cccDtita^^", ±bs (6) miz$im<D:^m-v^mL . so 

(IIJS^J 3 - 2 ) 

10 2 CDM®{C 13 0 MmO/P^T^^L-, t 75^^2 8 0 iam<h 

J^j:oTVi^J[i(.^ti||]!iEfiJ3 - 1 Lmm(DiEm^i^^Vrz. 

:*:^JS^iI{c:*3ViT^1S 10 1 (Dm^mW. (W1XW2)«, 270X18 0mm 
'T^D, 1 4 /zm(7)*^#: 1 0 2 COii^MtC 7 0 xim(^|?$-rM^$nTVi§„ ^ 
(D^g:^, t 1 5 4 /zmiifcfoTVi^o ^tz. mUCD^m'Ch-'^fzniZ 

Mitmmm 3-1 cbiniiiT^^o 

m^Z 6 9Wh/ 1 -C$)^7to 
(i;bWJ 3 - 1 ) 3 - 1 , 3-2 iztit^itm 

mm#:i 0 2(DmmiZ 120 Mm(Dj¥$-e^^b, 1 75^2 6 0 txmii 



# 
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:^it^mizm,^XmM 10 1 (Dm'^mm (W1XW2) 27OXI8O mm 



AitH^ (o>1f%t^ rKS-4 4j , 4" 'C^ifeflD 5 0 = 2 0. 1 /zm, 5^^^ 
5^-^0. l~150Mm. d 0 0 2 = 0. 3 3 6 nm, Lc=110nm, La 
= 10 5nm, J;b^®^=8. 2m'/g, RM=0. 2 3. MttA2. 2 b 
cm") 5 0 g t^J6— i>:Q I ^P^^L/i$*:{h.^.8 0*C(Di:-;i'^-;H:r^y5^ 
y U >^^5^'= h l^-T., h;l^X>^?^iJ3'= 3 0 %) 5 ^m^tft 5 0 g <h 

^ 5 0 Om 1 (D-fe/^l/;i/:7 ^X^itCXn, 2 0 0°C. l O T o r r (D^ft^-e^S 

bfCo 5'-;i/^'?ffi^lE]JRL.^?t, tf^y^n-T"^' >^^M^&^#7^Cc 

rKS-44j . M.m-^±MhW\\^) 1 0 Oaftg|5^?g'&L, ^^-^ffl^^". 
1 2 0 orT IB^Pf^ im^M^b Q°C/Yi r) ^J^i^. n—^^ y^^M^mitl^ 

iUTTj^U :7^:/>fkt:xU^> (^g^Yb^XH iW) rKF#110 0j ) 



• 
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U^'>=8 7:3:10 (Mmtt) hLfCo 

: € : 6 (aSl;b) b^^cC^jg-^-^^fC 1 m o 1 X k g (7)M>STrL i P F e^?^^ 
C^3] 



MM: No. 


(g/cm^) 


(mAh/cm^) 


(%) 




1. 35 


411 


91 




1. 46 


441 


91 




1. 54 


471 


90 


nm4.' 


1. 44 


365 


89 



(^i£^?iJ 4 - 1 ) 

(1) xe:i'-;UML i MnzO. (-fe-T 5 ^ S a#M 0 6 3) 1 0 0* 

Til5^l/>:7'^>y ^ 1 OffiaSB, At?U If— U-x>:7;U:^^'1' F (PVD 
F) 5mftg5<^:N-p^5^;i/t:nU H> (NMP) 1 0 0 ma^<i:^^bIEM'&*^ 

m.mvrzi'i^. -fUT.^m^. ^m^^ntz.. m^ummcDummx^h^. 
mm\zii\,'^xnM 101 (wi xw2) it. 268x17 smm^^-es 

0, 2 0 MmCD^^#: 1 0 2 (DPi®{3 1 2 8 /xm(75jP^-e^^f!3^nTVi^. "tCD 



# 
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(DUB^m^l emit.. mm-^m^^nX^^T\ ^7*103 (JP^O. imm, 

r^c mm^mm<DjEmtmmx$>^(Dx\ me^mi^^xmmt^. :^mmmiz:fi 
^^xmmi 0 Kom^mm (W1XW2) 2 7 0 x 1 s omm^-e^fp, 14 
}j.m(DMnwi 0 2(Dmv^iz7 2 unKDm^x'^^^nxi^^^. ^(D'^Wz. 
0^ t m 5 8 p-mtta-oxi^^, ^fz. mni^i 0 2 (D-:^(Dmm<D$^u^^^ 

n§ (0 2 If 1 0 1 c) o 

(3) iits (1) rnxnihtitcmmi 0^. mi 1^ (\H>^m2m ^m2 

(4) m?l!l<D;S^gi 2 1114 tC7Kt"<fc-5/j:?]^t^co 0 . 5mm(D 
S US 3 0 4M^1£^?igtltL 1 {Cfo^-^TI^i'JIcSjtf. ^ tj^l — *JML 2 

m^O. 5mm(DSUS 3 0 4mm^Xi'^f&Vrz. m±miZ\t.. SUS 3 0 4i2i 
(DlEm:SiiZSM.mi^^ 3 . 4 (6mm<i>) <I:?X D #tt ^ i^fC^^^^T^: (8 mm 
*) ^IStt, IE®R.tKM$SI-^ 3 > 4«, 7i?U-7°ntfl/>®JA':/=^>-e±M 1 <h 

(5) JttB (3) Xi-Irf^^UfcmM^^^oa-iEMr^^:/! 0 3 a€:jEM^3 
{C, 0 3 b^:^11>iS^4tCig;m$^^LT^*gL^©-^, ISM^iil 

-Jtigb;^. ^om, ^±^mT^-A^ibnmmiil'XJ:^ly>t}-^^-—hi:i^x. 
2}^^^— 1 : laahkT^'&L/cj^i^f:: imo 1 / 1 (D^-Sl^L i P 

(6) f^p5(ib^f|?l&cc>1f-r Xl* 3 0 Ommx 2 1 OmmX 6mm-r^^o M'ffi 

3 AcDmottTr 4. sv^x^mi^. ^c7)^^4. 3 v^^m/E^Eptn-r^^m 
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^—mmit2 6 3Wh/ 1 -e^ofeo 

(7) mnm^2 ox:(DW.-u^^^. ±S2 (6) miznim(D:^mx^^mv. 30 
amw'i 4 - 1 ) mmm4- 1 ic^t^-r^tbts^) 

^H^^ 10 2 (DMMtC 12 0 wm(D;?$T^^flJL, ■ffi[11J¥$ t 2 6 0 umt 

tz.c 2^i;b^^?"!jfC43ViT«M 10 1 (DM^ffi^a (W1XW2) 270X180 
mm='TSD, 1 4 jumcDft^^:! 0 2 ©WMtC 8 0 Mm<DJ?$T^^$nTVi^o 

^(D^^, t «i 7 4 /zm^fcCoTVi^c *fc. nm(D^m'x)^'mtcn 

<Dj^Mmmm4- i tmm-c$>^o 
ur. m-mm4- 1 tmmcD-jjmxmm^i'ts^i^. ^m^m\^vfzL^zL^2 5. 

«2 4 OWh// 1 Tf^D. ±bE^SE«^!I4- 1 {^Jt^Tl&T&^o fco 
5^±X\ A. B. CM:^M<7)*MiMC0iJ^H^^J^;l^„ 

^^miztjk^^^xit. m2iz^-r^^iz. mmi o i aRiK^iii o i b (x« 
^ii#:coia5^<BiJic@sg$nfcAiii 0 1 c) it. -trAi/- 5^ i o 4^irrbT35s 

'\znu—i^\,tmzmi^-^ti^'h(DXitui^^yj^. j^Tizm^^-r^Am, BmcD^m 
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it. m?iii^fi, jL^-)\^^-mmizjt-\:^xm'^^^^n^ti^. mwr^mmM-\it^ 
(Dm^:f7j^\zj^ti^A^iffj:-A^^±i/'\u—^ 1 0 4 (Dm^^mi^i^tc^^M'^^'tm 

^•r. "kJ-^U—^ 1 0 4iZ>X^>mh-^n^^i^h\^T. 2. SOOkgycm^c^ 

m:^>-e-feA°i/— 1 0 4^m&vrz.^^. -tA-i/— ^ 1 0 4 o/s^atj^* 0 . 0 2 

mmi^±0. 1 bmmKlT-VSbO, »^iy<UO. 02mm4^_hO. 1 0 mmR 
TTS^o JOEEBtOff^Aj&to. 1 5mm^mX^iM^. iiAl/— ^ 1 0 40]* 

1 0 4<7)j*^:^ft^JtCj!l[lfi (|g7-eii=l^$llj<hLTizAl/— ^J^tC/^nt/dffi:^) ^iJP;^ 

(om^^. mm-tt-rx, ^m. m:iti^m<Dm.m'^mz^r>m\^-r^tf^. -irAu— 
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oT. S.t! (kg/cm") iZti-r^-izZ-^U-^ 1 0 4<Dm^ (mm) <Dmt^(D 

m^it. mmx<Dm^(Dm>i:im) (mm/ (kg/cm^) ) tVfct^. B 

/A= 1 <h7'J:^m:^F/0^\ 0. 0 5 0 k g / c m^i^A± 1 . 0 0 0 k g/ c m^U/. 
TT$>D. ^ff^L<«0. 0 5 0 k g/cm='^±0. 7 0 0 k g/ c m^'OTT" 

:^jF55ti. 0 0 0 k gXcm-^^^^^^-g-, #^Sfc3¥147&^?tVitJ'&:d^# < , 

b°U>^^^(.i^il-&. iz/\°l/-^5^(Dg#aJi. $?^L< ti5 g/m='JEA-h3 0 g/ 
m'^e^T-r^O, J;0$?^b< «5 g/m''i^A_h2 0 g/m^ei>T-e$)0> $^lcif? 
1^8 g/'m^JUJl.-h2 0 g/m==«TT'^^o •feA'l^-iS'cDg^S^^^S 0 g/ 



# 
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immm 5 - d 

(1) L i C O2O4 1 0 OfiftgP, T-li5^1/>y-^iyi^ saSSB, t}^ U bi^iU 
■x>>';i/:t^-1' H (PVDF) 3ttagK<&N-^^;Ubf D U H> (NMP) 10 

Aim<DT;i^^fS<DMMic^^. it^^Lfcm, ^i/x^fTi/^, jEm^ntc. me it 
mm<Dmmm'Tr^^o :$^mmmiz^i^xm®i o KDm^mm (wi xw2) t*, 

2 6 8 X 1 7 Smm^T'^D, 2 0 ju mCD^^'l^ 1 0 2(DMM131 0 5 /im(Dff$ 
TM^T^tlTl/i^o ^(D^m, mUm^ t «2 3 0 jamiT^foTVi^o ^7t> ^ 

(2) MiKi<bp<V;^7-7j^'>v'-ri>Pti-X (MCMB, ±m:ff7.^^t}JUm. 

looMMB. p VD F 1 ofifigp^NMP 9 oaagR<h^-&b, 
ftS'&^^x-^ u— m.x^^j—^Mni^^iiu^m^ i 4Mmcoiisiis<7)MM 
tw^^, y'ux^m^. M^mr^o mm^mm(DiEmtmm'v^ 

^(D-7:\ me^mi^xmm-r^. ^mmmiz:^^^xnmi o KDm^mm (wi 

XW2) ^S, 2 7 0 X 1 8 Omm'T^O. 1 4 /im(DM^i^ I 0 2 (DW^WiZ 1 1 

m<Dh-mm.m^{^f$.Lrzo (3) mcDmrnmrnrnzm^xMUzmm 

(^24' 1 0 1 c) „ 

(3) _hfB (1) mxn^rirz.jEm8^. mi9^ imyr'm2m ^02^3:^ 

0 0 5 kg/'cm\ 0. 0 2 5 k g/c m^'Ti^^ 0 . 5 0 0 k g/c m'^T<^m 
iimmXit-O. 0 2 5 k g/cm^:fe^{C, 0. 5 0 0 k g c m^y^^ ^ 2 . 5 0 
0 Vi gy cm'^X<D}£t!mmXi-iO . l O O kg/cm-'^S^lC^'J^L-, m? ^ 
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#t3i^0ilbfc?5^\ F(DmRZS2. 5 0 0 k cm'(DE.tjTX'<Dm^Am^i: 

(4) m^<D^^^m2 (EI1#H^) ^1, 0. SmmCDSUS Z 0 AmWWL'^m 
^ SmmtC^Df^^bfco ^/r, -S^tiKDJi^ 1 fej?^ 0 . 5 mm(D S U S 3 0 4 
i^?«Tf^^LfCo ||^±MtC«, SUS 3 0 4MOM&y:^ffi^ST3. 4 (6 

mm(i)) ^rxD#tt§<h^(::^^^ffl5^ (8mm0) ^mn. jEmmsm.m^^^ 

(5) _hga (3) JiTf^fi)cU7tmM^S«#:<D^IEMiS7 0 3 a ^IESj^T 3 

0 3 b^AM^4{c4^«^^^LT^^L7tO-^. «Mf«Jl 

=^)Vts—^:^-^-h^l : immi:tXM'^l^r^mmiZlmo 1 y l OJtigfzL i P 

5Y^xtjkmiytco tjkm^Mi-i:2 3 . 3Ah7rfeofeo ikn.m(Dmni<Dum±^ 
(7) mmm^mi^^x±miim—^i^xi^nm^i o-^-r^jH^x>mi^rzm<D 

^&it2 1. 5Ah-eabofco 

(^mw'i 5 - 2 ) 

ir/N'l/— ^i:bT^4{C^-ril*SM5 - 2 (D-^V y°tH£U>-^m^^mi^^l^ 

4. 1 VST3te®L, ^(7)1^^4. 1 V(7)^mm^PP*n-r^?gm?j!t^m!E3^«S 8 
BtrB^o/to ^^l.^T. 1 0 A©^tt?^'Tr2. 5 V^T-MbJto J^«^Sti2 2. 
8 AhT$>o/!:o l^iTUSS^!! 5 - 1 hm—^k^X^Wcm^ 1 0-^^ ^ 

)VmKim\^fzm(D^m\'X2 0 . 9AhT^ofCc 

(tkwj 5 - 1 ) (.mmm 5 - i , 5-2 {z^f-r-stb^) 
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mitl 9. 0 AhTfeofco 
iitm^] 5 - 2 ) 

0. 0 2 5 k g/cm^'^Mx.O. 0 5 0 k g / c m'*#!) <£rffl 

^J5 - 1 <h|B]1itc:LT«?&^f^J55cbTffi^iLTfeo 5 A©m?JSt-e4. IV 

fco ^i/^T, ioA©^m^T2. bv'^xmn.x^tio mn^m\t2 1 . oAh 
5 - 3 ) 

nm^v^fi^vxWi^tLxr:zo n.mt4A(onm.x4. iv^-c^mb, ^©^4. 

mX2. 5 V^T-Jj^MLfco M^a«l 8. 1 AhTSofCo ^m?l!l^fflV^T 

Il»j5- 1 tisi— ^fi^T?5fEM^ 1 oit-r 7. 3 
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^mm 5 - 1 , 5-2 iim^T^^^^. m^tjm^^rz^nmms - i , s - 2 







(mm) 


(kg/cm 2) 


2. 5kg/cm2 
(%) 


(g/m2) 


mmm 5-1 




0. 087 


0. 500 


89. 1 


13. 7 


HJSiliJ 5-2 




0. 072 


0. 050~ 
0. 075 


83. 0 


13. 1 


tblit^^i] 5-1 




0. 025 


<0. 025 


41. 0 


15. 5 


ttnmi 5-2 




0. 100 


0. 025 < 
<0. 050 


73. 0 


32 


hbliciJiJ 5-3 




0. 232 


0. 200 


>90 





■tiAlx— ^tl, ■^J;^ti\ H 1 O-tr/ll/— iS' 1 0 4 a i 2 t$:cD||2 <75-t:/N°l/— ^ 1 
0 4b ii/J^^e/cCD. ^ 1 <D-tr/N°l/— iS' 104 a(^MMtC:^2 cD-fe/IW— ^ 104 

is,y3i^2mi^±(D-t/^u—i$7-T:^yo)^^:^mrc.T'b<D-c^mtmmizm^^^:i 

U—^ 10 4 bA^^ 1 tfcgHS^nxVi^ fc(D>£ffl(/iTfeJ;(^^U, El 8 {C^fl^ia 
(7)^2 COir/^l/— 1 0 4 bfC-R:;^T^7ij:^ 2ffiC0-fe/\'l/-^^fflViTt)ctl/iL, 

^-rm-rab^o 7^c^, HI? 4". lS.ti\zn't^^n]y—'^(j:,m^^U(r^m-h 
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^T. ^ 1 C0-lz/1l/-^tCi2^S(i:$n-5^#<h bT> 2. 5 0 0 k g / c m^<D 
m;^!!?^ 1 CD-tr/\°U— iS'^ijnJEDtt^, 111 co-fe/N-I/— iJ'CDI^^A:*^* O . 0 2 
mmj^±0. 1 SmmOTT-^D. ^i?SL-<fi 0. 0 2 mmJl^A± 0 . lOmmJW 

^tji^mtm^ntjii^^cD'vttf^vKui,^, — m&^<Dm^Ai)^o . 02mm 
nu-'^\z^7L^n^mtsnM< . {^]±ti\z:^^^x^^^^^-r^z.i:ii3mm-c-& 

t^e-pT, J£ti (kg/cm^) (Z^-rsm l<7^-feA°l/— 37(7)/?^ (mm) 

i\L^(Dm^m. m7X'\-^. )^ti\zn-r^^n\y'-^(Dm^^UY<D]±.f]¥\z:iQn 

^^^U. m^U. mmX(Dm^(DmMm (mm/ (kg/cm^) ) 

B/A= 1 ^fcC^JE;'3F7^?^\ 0. 0 5 0 k g/cm'JI^AJil . OOOg/c 
m='iJAT-r$)0« $f^L< «0. 0 5 0 k g/cm^J!^±0. 7 0 0 kg/cm'J^ 
TTfe^o JE->'jF70^'O. 0 5 0 k g/cm='?^t^(^J®'&, mfliimSEB^, -feA°l^— ^ 

ffi;'3F7&U. 0 0 0 k g/cm^^^x-^il^. ^r-^'tC^I^Ti^^^^.l^iJ-g-T^^'^ < , m 

2. 5 0 0 k g/c m'OEE:^T, -r^^cC^-^ijZli^^lS^AmmCDPtc^m 1 
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:kiz, m2o:)±i/'<i\y-^iz-Di^x'^ ihizmmizmm-r^o w.2(D^Lnu—^\t. 
-'mzmm-^nxi^^^mijm^mi^^^:ii:-^^x^^. ^2(D'ii/-^u-^^m.m-t 
■A^x^t^\^^(Dxtff-^L<m^. ^fe, ^mm:^^2 5%^m(Dm^. mmm<. 

lHm&tn.:fy^±^-r^o:>X0^\^<tSil^. ^Tc. ^ 2 O-k/t I/— ^CDJS^«, 0. 
0 5mmi^TX$>K). M^l-^S iim&.±3 0 um&,T<D^CO^m^^^Z. Li!)^X^ 

^<u^m\^\zdb^rc!sbx^^, 
^fc, mijsi.n^2(D±/^u-^(Dmmit, Wizm^^n^^cDxitui^:^^ 

ctO*?^ L< «5 eymm±2 0 g/m^OTT^«9. ^ ^ tc^f ^ L < 8 
m^&.±2 0 sXm'UTX$>^. -k/\° 1/-^$^ 3 0 g /m"^M;l^ia'&, 
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(nmm 6 - 1 ) 

(1) L i C O2O4 1 0 OfiM^fl^, T-fe^l/>-y^>;/^ saaSK, ^UkiXU 
^>:7;i/:t^'f H (PVDF) 3ffiftg|5^N-p<^;Hf D U K> (NMP) 10 

(jLm(Dyji^mo)m'm\zm^. ^mvr^im. yuT^^n^^ jEm^ntco 121 ets 
nm(ommm'v^^c :^^mm\z^^>xmMi 0 KDm^mm (wixw2) 

2 6 8 X 1 7 8mm'T$) 0. 2 0 wmcD^m't*: 102 (DmWiZ 9 5 m (7)JS ^ "1: 
^0. 1mm, Ills 6 mm CD T;1/^) ^^mm-^tlXl^^^. 

(2) mmt^^jti-yt^y-^-f ^u}d-x (mcmb. izMiS:^^^io)vm. 

n°a#6-2 8) lOOffifiSB, P VD F 1 OMSR^NMP 9 Omffl:gKi:^-&b, 

izmm. ^mLfcm. y'U7.^m^. nm^mtco w^A%umm(DiEm^mm.x^ 
^(Dx\ mQ^mi^^xmm-r^o ^^^jfiFfiici^v^TrnMi o iom^®^ <wi 

XW2) ti, 2 7 0 X 1 8 Omm^-C^D> 1 4 mO^-^^: 1 0 2 (DMiffitc: 1 0 
5 unKDm^xm^^tlX^^^o ^<Dm^. m&m-^ tit2 2 4 (imizfJi^Xl^ 



• 
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^n-s (1112 1 0 1 c) o 

iEmmmmimzu^^o \z\^x. s 9 iz^^T'^nv--^ tmm\zw, i 2 

<^-tzAl/-i5'^m;Ja'&:bi3-, ±M (1) iSTtf ^tlfcM 8 tS:. 9 ^fi: (f*3M- 
^02 t3^Tcfc-5l^-il/N°l/— 5^ 1 0 4 (^Ux5"l/>-7}?'J tf l/> 

^ 1 (D-\i/'^V'—'^(DBiti-m^mm'i.. 5 X 5 c mHzmmvt^'^nv—-^' ^ s 

*fi:M^, M^JJlCO. 0 0 5 kg/'cm\ 0. 0 2 5 k g / c m'/5^ 5. 0 . 500 
k g/cin='^TCDBE:tj|gHT«0. 0 2 5 k g/^ c m'*5^{:^, 0. 5 0 0 kg 
/'cm='}0^e, 2. 5 0 0 k g/'cm'*T(DJ£:^tElfflTi*0. 1 0 0 k g / c m'*5 

m^^^^^mmii'^\zm^m\^fzii^. T(Dm.'BLXS2. S O O kg/cm'CDffi;^; 

(4) nnL(D^&^^2 mi^m.) o. bmin(Ds\js^o Awmu^w. 

$ 5mml:i^f3f^fi£L-:feo *7t, •a?l!l<75 jLM 1 0 . 5mm(DSUS3 04 

iS^IS-rf^^bfeo B^±^tc:J*, sus 3 0 4^cDiEM^tr/ftM^3, 4 (6 

mm0) ?r5lO#frt^<h^lC^^^ffl7^ (8mm</)) ^IStt, IE^2S!iD?ft11^T- 

(5) _hfB (3) Ji-t?f^li)cbf'mM^^#:<D^iEll3=':/l 0 3 a ^Mi^'g^3 

\z. 0 3h^Mt^'f'A\zmmM^i^\^xm^vfz(D-^. mmmm 

w^m.m-^2\zmm.v. mm^r-yxm^v^ mi(on%A^±m\zm.K^u-^ 

—mm\^tz.o -^(Dm. ^^^m:r::/}^ibm.mm^VXJi9-U>il-:^:T-—h^Px. 
'^)Vtl—yi^:^-'-h^l : l&m^tXM^Lf^mmiZlmo I y I (Dm^iZ-L i P 



# 
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sv^-cmmi^fco 5mcomu<Dmn^MU2 1 . i~2i. 4AhTSo;to 
(7) ±fB(7) 5{sicDm'?iii<^j^iiT±iachiHj— 1 o+f--r^;i/^o 

MLi^BtO^a^Sl 9. 2~2 0. lAhT^ofec 
(^JS^J 6 - 2 ) 

m.'tsmmn^rz. 'm^x. ioA(D^nMX2. sv^xmrnvr^. mm^m 
ti2i. oAh-Trfeo}^, mnm^m^^xmmme - 1 tm—^n^x^tkn^ 1 

(hhtie^y 6 - 1 ) (mmm q-i izM-r^tm) 

)fm(Dmmm(Dm^i 1 0 nm) ^z^'^-r^i^mt^ mmme- 1 tmmizvx 
5m(Dmni'ti'pf^i.xm.^iLxrzo mnL\t5A(Dm^x4. iv^xitmi^. ^ 

0A(D^mmx2. Bv^xmmvr^a nm^&it. 3m-^^23. 1 — 23. 3 

AhX$>^ti^^. mo (D 2 mit. 19. 5Ah:SiZ>'14. 3Ah<hfj:«9> M/^cC 
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(mm) 


(kg/cm 2) 


2. 5kg/cni2 
(%) 


@ Mm 

v.g/m ; 


mmm e-i 


m 1 (0 




0. 087 


0. 500 


89. 1 


13. 7 




tK'J U> 


0. 025 


<0. 025 


41. 0 


15. 5 


mmn 6-2 


mi <7> 




0. 072 


0. 050— 
0. 075 


83.0 


13. 1 



0 1 aSiC^/XtiftMl 0 1 b. 1 0 1 c {c^g«$nTV^^« 

±:/'^U—i$'\t. nm<i:.Kii^^<. m^it. 2 7 2mmx i 8 2inm-ra5 

1 0 4Tt^. M 10 1 aS.U!:/X«m® 10 1b, 101c tmm-T^^iHZ 
^Ki. ±^^(Dmm^M^l^Xl^^o Uii. mmi O l aCDrfri$rMx.tX 2 6 8 
mmx 1 7 8mm<h-rs<h. :fe111 0 1 b. 1 0 1 c cDTf-fi«, U^^-^A^McD 
^MJi^<75tiftb^E^±-r^/tJ?). lEMl 0 1 aJ^K)^^±^mizT^'^-m^^^K). 
mXit. 2 7 Ommx l 8 0mmT$)So 

:Pc#^6^{c«. HI 11 CD (a) Tb^ (c) iz^T^olz. IE® 1 0 1 a <hizA° U 

— 1 0 4 tt:^mLXlEm^:=.^y K 1 1 1 a ^JgfiKL, All 10 1b t-iz/^U 

— ^ 1 0 4 t^ig^UT:^^— hill b^?^^L, M-M<7D^M 1 0 1 c i 

-t/N°^-i5' 1 0 4 ^^mmi'X^^mM.mo.zLy k i i i c ^{^^t^o z.(Dm-B. 
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mm 10 1 aJSiZSMm l O l b> l O l c twtb^T-fe/ll/— ^ 1 0 4<D±^^7!)^ 
-f X<7)^;^j:^lE^ 1 0 1 a . 1 0 1 b , 10 1c, A I/— ^ 104^ 

^Tc. -fe:A"U-37 1 0 4 lE^ 10 1 aXitMm 10 1b, 101c iz^m 

•^tii:'imu-^(D'rn-fyiti:i^:if^^'h. Mmi o i b, i o i c^'^r-fxtm 

HJTfi, ^J6H^^©^&{C^I|ff$nfcIE*l 10 1 aXitM® 1 0 1 b, 1 0 1 c 

-fe/N- ^ 1 0 4 i M 1 0 1 a RUxyntM.m loib, ioic<h 
-r^zbmz'Di.^xit. mzwi^-^ntjii^t^. mmiz^fo. -tr/ti/— ^5' i o 4;&^'w 

'=t(D±^^-^mt^n^:iiit£< . -ruio'^. -tA-i/-^ i o 4costtT«j^ff^(7)^ 

=Sr#:6<JtC«, izAl/-^ 10 4 chiEM 10 1 aS.tX/XHft@ 10 1b, 10 

u-^^miz^iommvxmmtmm-r^:it-A^. TiSsfi#>^-a-^r, -tAi/— 
cDLt)/?>^^i;{c< < , $e>(c, 7.'jy h^x±\^rcmm(D^ioxmt^^mmiz 



• % 
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±tE(DlEm 1 0 1 a, M.M lOlb. 101c. I/— i O 4 (D^^ 

&m'^i!b-^m\zmmm&mk. mz5^u±<DmmRzs±./'^u—^^m 
mt ^m-^izmyjbx'^^-fy^. ^(Dm0m'^izm^^^z.^h'^mx-$>^o 

mzmmt^o 
(nmm 7-1) 

(1) L i C O2O4 1 0 OffiSgU, T-t^l/>:7'^^y 57 samSP. 7i?iJ ti- U 
7='>:7;U:t^-r H (PVDF) 3aS^^N-p<^;H:fO ij H> (NMP) 10 
Ofiffig|5ch?g'&L-IE@'&#X^U-^t#;^o MX^U-^^m^iifcC-Sjp-^ 2 0 

(j.m(D7)i'^m(Dmmizm^. $timi.rzW:. y'U7.^ni^\ lEm^^nrc. m6it 
n®o:>mmm'v$>^o :$^mMmiz^i^^xm,Mi o i<Dm^mm (wixw2) 

2 6 8 X 1 7 8mm"T$)0, 2 0 (im^Mmi^l 0 2CDM®(C9 5 unKDm^X 
M^ftJ^nxVi^o ^©i^;^, mM/y^ t «2 1 0 //mi:7^coTVi-5o MM 

#10 2 CD— :;^c^m3a(7)>ifSM^> 1 cmtt. M:*^^m^$nx*3 e,T\ ^•7"'l 0 

3 (m^O. 1mm. "lisemmcT^TiU^) T^^^J^j-g^nTV^^o 

(2) H&Mb^ V;^-4^>-x'-r^Dt*-X (MCMB. ^^ISi^yT.'irS 
ia#6-2 8) lOOfiaSU, PVDF 1 OfiMSP^NMP 9 0ffiflg|5t^'&L. 

izm^. -fux^m^. «^#yto mm:imm(DiEmtmmx^ 

^<Dx. me^m^^^xmmT^o ^mmmizm^xmmi o KDm^mm (wi 

XW2) 2 7 0 X 1 8 Omm'TaS 0, 1 4 m mO^^ffi^: 1 0 2 ©iS^MfCl 0 

5 p,m(Dm-^xm^^nxi^^^o -^mn^. -mmm^ ti^2 2 4 umiitii-oxi^ 

6T\ iS^yiOS (/P$0. 1mm. m6mm<D-y^)U) ti^mi^-^tlXl^^o 
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m2^i 0 1 c) o 

(3) mi 2(D (a) nm (c) izn<-r.i:z>uitLmmm-c. 2 ? 2 x l S Om 

?LM 2 5 txvci) Sbfc-fe/tl/ — ^5^ 10 4^. lEffil Ola, 

1 0 1 b, 1 0 1 c \z^n^nmm\^. m^i-^v h 1 1 1 a^ ftfc 

n>y h 1 1 1 )t®Afc-^:/ h 1 1 1 c ^(^fijcbfeo ^'j:*^, ^m^^t^^T 
iz/N'l^— ^ 10 4, (lEM 10 1a, 101b, 101 

c ) (Dm\zm^\±m\zmt^. nm.mij-'^m i 4 ortT^T-r □ y^'immvxmmv 

fzo — g|5(D®^rL- hllla, 111b, 111 c 6iz:/N° l^— ^ 

1 0 4 ^rnvrmmi^ti^^. -t/\°i/— ^ 1 0 4 <Dm:\si(Dji(Dmi^u. mmmiii^ 

t/v ^mhl^Xl^U-/)^-otco -trAl/— ^ 1 0 4^^mi^r:L8^k(DiEm=L-y h 1 
11a, 7 ^(DM.m=r~y h 1 1 1 b, :^ZSl^(D}^mnm:J.::zy M i i c, 

mulz. 5^1 0 4^mmvT^^ui^i^(Di^m<DMmi o i cS:r/ii/\° 

I/— ^104^, Ell 0 -5^33^2 tcmSUmmftii^^f^^U^Co 

(4) m?lil£0;£^^2 (lill#n^) it. 0. 5 mm© S U S 3 0 4 ^f§1S>^jlil 
^ SmmtCl^Of^fiScLfCo ®?t!i(D±^ 1 =foff $ 0 . 5mm<DSUS3 04 
®?^1SWpjcbrc, i^_hM{C«, SUS 3 0 4^(^MS.U^'Mj!E^^3, 4 (6 
mmc^)) ^fxD^tt^i^tcS^^fflTX (Smmcf)) ^ggtt, jE®:S:t)^'ftM^ 
3, 4«, 7J?U >^Dtri/>iJn^;/ + >'Tr±^ 1 i:ir&^$nTVi^o 

(5) ±m (3) iiTf^^^cb;t«MaM#:<^€-iEMi$'y 1 0 3 a<^jEM)^^3 
IC, ^m.m^i'yi 0 3 b^M@*^^4l3i^,^i|i^in'LTrg^^L/c(D*,, -aS^ftiS 

m\t±ux bmm^iLxrcLo 

(6) n^nrc5m<Dmm'&'tn^n5 A(Dm.mx4. iv^x^ni^. 
^4. ivo^m.EE^ma-r^^mm^m.j^^m^smmn^rzo m^x. lo 
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A(D^'mm'V2. bV^-cmmi^r^o M:m^Mit2 1 . 3~2 1. SAhT^o 
(bt^M 7 - 1 ) 

A(D^mm.x'2. sv^xmnLfc. wcmmmit3mi!)^2 0 . 9~2i. 3 Ah 

Ir^oTt/O^ ?^t)<7)2 0«l 8. 5Ah<i:14. 3 A h t fj: D . fMT^cM^&d^^fe 

-D-^mmT^o mi 3«, *^B^-:;^m'?ib i i i^^LxI/>;£,„ umi 1 

m^m^L. mm.(D^wcmmm^n^xh^rzo :^mjiiz-A^f)^^nm,\zi5i^^xu. 
^izmm(D[H^m^^mi^r^rztb(Dmi'^^^m^m^'^i isp, i i3n> i i 
4p. 1 iAnf)mK)nn^nx\^^^o m^ii-^. nm\^<D^BLm(D{-£ib-D^^m\^-t^ 
fciibizit.. mmf^^^mzm-t^mmM(7)m:ii^^iE-^mi^i^i i3p. i isnic*^ 
?i^Lxm?i!ii^4' ^^Boysm^iRteb. mmm:mn7&iz&mT^mnM(Dmi^'^iE 
ft5^^ii4p, 1 1 4nizhmmizmmvxmmmmnj5iX(Dum^mmv. z.n 
e. (Dmi^m ^ it^-r ^ :i i: ^ o , mmp^^<Di^m uih-o^^ mm-r ^:it t^^x 

^I'J^^^j^^l 13p, 1 13n, 1 14p> 1 linizmmV. M*^^ 1 12p<i:<^PB^ 

(DmiiLm:^m\^'r^zit\zJ:r)'^=ftj:o^t^^x^^o ^fc, ^sj^i i3p-i isnrei. 

1 14p-l 14nFB^(DmJEEi&«iJ^L. nm\H(DmELitiE>'D^^m\^'r^^ii:^^'^mx 

Ai'>-AAn^mcxmm:n.~^y hizm^bti. mm=L-y h'pxiitib'D^cDm^ 
^fij^b, ^mt^'D€(Dm'^\zmcx. m^cmnyhu-ji^iL- yhiz^nn 
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Tf^i, M'-iamiz-Di^^xi^. mzm^rcn-\i^m'r^'h(D^i^m-r^<D^mm 

Hffi. m?^. um. p^m&ixim<Dj:o{z%mm.W}mzmmmi:>^^(D(Dm. j^^j 
izmt)^'h<D^^^n^. mi^},z\i;iZLn^(D!i^mz'D\.^xm'mm.m:^n^m^<D 

&.±(Dmi^f^i^^<i^-tji< ^^2M.^±xm^i^. imr^^htm^v^^o 
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tii<'r^j^^izmwY'r^^t-dm^i^\^\ 

izmm^n^o mmt. mi^wmcDmmzft-cx. m^o:>:^mizj:V)ntj:3:iii 

-oxit^Mcmo:)^:±m(Dmm^nu -5 o nni\Hxmw^o:>\f^m&iffi<Dit ^-d^ 

<D£E3e, ^mmm(Di&mm<Dmm^^7o:itiz^'o^ ^^^^M^mzm^zLt^ 

i±rz'E':y:jL—)i^ ^h^um'Ez^zx-)i^m.^'^t:>-^rcmnmz:^^^x. 
jLUiBm.am'iLjiizMvx. mmT^z.tf}^x^^. zi(Dm^. mn^mt.i.x 
^t.'^^i)^ e> Ji^ $ nx V i ^ ^-k ji/ PbI Mt^p . ^ V i n ^ ^ — ;i/ $l|^^p ^ ^ © ^ 

^nmx^x. '^v=L-)v^\.mm.n,m^mmt^:ih^^t^x^^. mx\^. ^ 
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•^ibiz. mm±. :!^Bmiz^^-:knm(Dm'inmt. ±mmm> mmmti. 
\zML'Ttkm-t^:zt-^^'h. zn'b<Dm^. mmmcDm^mm^htKii^^nx. pi 

}^±i,zm^rc:$i^miz^^-Amm(Drcib(Dpm:^mzioi^xi:s.. mm.tHWi^'^ 
mk(Dit'b'D^izmurcmm^T^:zt\zj;:K>mm^. ^^f:k^\^±r^:z^t^ 

(^SS^J 8 - 1 ) 

(1) Xfc:T-;P§yLiMn2 04 (iz-C ^^^tf)Um. a°p#M063) lOOafigK, Tir 

^u>y^^y^iommm. tj^u h*^'j^'>7;i/:t^-r h (pvdF) smm^^^m-^ 

5^;Hr!nUH> (NMP) 100fifig|5<i:jM'& ^ U - ^#yt. ^X^U — ^ 

m-^20iim<DT)i5.m(Dmm\zm^. ^mi^tzm. y°u7.^n^^iEm^ntio mi 

5}ttMU<Dmmmi:&^o Z<Dmizm^^xm.MllO\M^MW. (W1XW2) t*133x 

fd:m®5{>^'^^$nT43^-r\ ^y'lioa (ff^o. imin> m&mm<Dr)is.) m^^^n 

(2) m^^t^ V;^-3i<>-^-< p e-X (MCMB, ^(5g;^X';r5:^;U®. ia# 
6-28) 100magK> PVdF10flfigP^NMP90ttfig|?i:^g^L'ftM'&$*X^ U— ^#;tc 
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mm^z:idl^^Tmm 1 lOm^mm (W1XW2) «135 X200min^Tab«9, M/imOmmi 
(mi 7^1 lOln') o 

(3) flijiB (1) iiT#6nfciEii 1 ioip<& 9*$c, :feM<&ioi§: mmnmi 

101n^8t$:, jtSmS 1 lOln' ^2*$:) , !2J l 7 Ic^-r^t^cir/tl/— ^ l 104 

(4) fi?&JS^ii (^1 64'1 22) \tm-^0.5mm<DS]}SZ0AmmU^^^iU:i:X^ 
f^fi5:b/to ^yt. lim^ai±M (EI 16 4^1 2 1) t)J?$0. 5ininCDSUS304$3^$:KT 

I^m?l!l^§l±^{Cti, SUS304M»^i^ 1 13. 1 14 (Gmmd)) J^ZS^^^m-r: 1 17 

(5) jiiB (3) m'c<^fjki^rz2m.(Dmmmm^(D^iEm^i^imi)^mi^i 

13tZ, 1 103n^j^^l HtC^^^^^^n-L-T^^bJ^cCD-^, 

2 2JC_LT{C@EBb. ^£,#5=— :/X@i^b/co B] 1 7 (^Xg|5, 

#:±^c:SAO#^t. #^m^*(7)jg^^IEM$ffi^ 1 15p, 1 16pS:tX^ffiiffi^ 1 15n, 1 
1 6n {3 ^ ^ i^l^ b }t o 2 o (7)?t S# (7) tiYg|5^«^ ^ iK^T S ?S Fb^ ^ J^^T 

v^X^;i/:^-7j?:^.- h^l : iMStbTzl'&L.Tt^^ifClniol/KD^ig^lCLiPF 6 
f-1 15P-1 15nrBl(DmfeM^^6m?!!lP^S®#jfi<D, 1 16p-l 16nFB^cDflifiMj^>^^m 
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(6) i'^fSLi^rzmm.(D^mt\65x2ZQBj{\^i:m^\om\ai:-^^o mmmohcDmm, 

(7) :i(Dnm^x^z, mcDi^m^mi^LM^^mfe. (6) (o^^xmAmi^ 

mmt^l^|<z—^(D^i^x^rAn'^lo^^^omvrc. ^to^mm. mmmcDmM^M. 
mmm 8 - 2 ) 

(1) Xtf:t-;i'§^LiMn2 04 (-fe-Y S ;^ Jl/tJ. S#M063) lOOfifi^, T-fe 
Mli (W1XW2) «258X168inin"'r$.«9, 20AinCDT;l/a ?g 1 2O2cDMMt3l2OMmcD0 

W(D&^:^\^\z:iD\-f^mm(Dmicm(Dm^it.mMA^m^^nT:^d'bir. ^r^. mm 
i$^&^yj\^iz^i'f^'p^^(Dmicm(D^m^m^. a»^^^^nx43^-r> -^^ 

tc:^:^ 1 203a. 1 203b. 1 203c (iP^O. Imm, ^MAim<DT )U 5.) A^^jg^nTVi-S, 

!^^P«fficD«"^-S)^<£?RiJ^-r^^5C, ?I"J^5^^^ 1 204a. 1 204b. 1 204c^ 
W-r^?|iJ^fflmMt)f^fiJcLfco 3mni^. J?$50jum(DX:^XA°> H^^;l/ 

(2) ll^{bp^y:t?-3i^>-^'f ^ P h*-X (MCMB) 100aM> PVdF lofflasu 
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mm (W1XW2) (i260XJ70min=^TabD, \4 tim(Dm^ I 202 (Dm^lZSO u.m<Dm^ TI' 

03a'. 1 203b'. 1 203c' (0^0. 1 mm, im4mm<Dm) *W^$nTl/^>5o 

^tz. \H^^mJE<D\,:^i^-D'^^m\^-r^^iZ. iEm(Dh(DiimmiZVX. ZmmM. 

^(o^mmzm^i^, 1 20W . 1204b' , 1204c' ii-r^mi^m 

h-mmm^i¥s^i.tzo ^mm.mi-±mu (3) m<Dnmmmmzi^i^xMnzmm 

$tl^ (mi 9 4" 1 201n') „ 

(3) MIS (1) iiT#^n;^iE® i2oip^ 1 otJc, Mm^ii^ mmmm 

1201n^9t{j:, JtS^Ml 201n' ^ 2^) 1 9 tC^ftil^-tiAI/— 3^ 1 205 

-m^bfco rc;^cb, mm^mi^mi^^w.i^m-frzmmmz-Di^^'cu. j¥:^iooA6 
i^f-mB^izmzfji^iz^m-r^^oizfji^^oizmm'^rLx^^^o 

(4) (121 1 6 1 2 2 i:|s]tll) (iff^O. 5mraCDSUS304®{mS^iiS D 
i]PXT?f^^b;^c<, m?teg5±M (E12 0 4" 1 211t::^-rt)C0) =fojp^O. 5mm 

(Dsuszommm.xi'^j^L'rco mmm^^±mzu. m2 oiz^-tmizsuszomcD 

^'ciJrm-mSra^ 1 213a. b. c, 12Ha. b. c (6mm(/)) > S:t>'mMJ^;S5f^^ 1 215a. b. 
c, 1216a. b.c (3mm (f)) MZJ^^tC^^^ffl?^: 1 17 (Smracf)) ^ISttT^D, 1 2 

13a.b.c, 1214a.b.c, 1215a.b.c. 1 216a, b. cti^l^U tf l/>M/1*;/^>'e 

mm^^-h^ 1 21 1 iz^m-^nxi^^^o 

(5) _hfB (3) J^Tf^fiKbfc2M<^«m«^<^-i^<^^MfflM^^^S: 

xsM.mm^mmz:inibiEmjsi.zsM.m(Dmi£mmmii^i^^. ]^T<Dj:^iz. mm 
^m±<Dmmt^^izmmm^iffi.xmi^i'rc, 
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itmrnmiEmi^^ 1 203b 
^mmmiEmti^^ 1 203c 
micmmM.m^^ 1 203a 

^nmrnMrn^ 1 203b' 

lEmmi^mmT- 1 204a 
jEmmimmiQ^ 1 2045 
lEm-m^m^i^ 1 204c 

Mmi^mi^l^ 1 204a' 

^mmi^ma^i^ 1 204b' 

ftMiJ^fflJ^^ 1 204c' 
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1 213a 
1 213b 
213c 

iim"^ 1 214a 
1 214b 
1 214c 
1 215a 

v-fe'T- 1 215b 
1 215c 

j^i^l 216a 
1 216b 

j^^l 216c 
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0. lnmiC0T;i/5^@^fflli7t^r^i;;^Cc 

(6) {t^iJcLfeffi?l&<7)^^fett300X210Inm2T/¥^6mm■r^So 2^m?i!l{3*5 
iE^^M^fflj^^^ 1 215a. b. cfi\<Dn.\iL^^U^W,n.^M^mvm'T 1 216a. b. cf^ 
om^a:^»JSb, ^CDlt#BlC»T5^. (Ml213a, b, c, 

1 214a. b. c) \ZT^'tmU'^WM\^. MmEifiJJ^fflJffi^ 1 215a. b. cm(Dn.ML^mS 
^iimraj^ffl)^^! 216a. b. crBl(7)«{5:M75t^i;fcJ:</^cfc-9JC^SJfmL^o -tUio 

HlOAC7)m§5tT4. 3V 1 213b- 1 2\m^(OmtL) ^T^mU, ^<?)!^4. 3V(0^ 
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(7) z<Dmm^nt^i^^fji:fy^'^mii:m'^\oWcDmvrz. ^r^. itm^i^x. 
1213a. izMacD^^mmv. mm(D^mm^io\BimDjE\^r^o -?-<^ 

1 8 owhy 1 &.±(Dmnji^-ji=^-mm^mi.. tAmmMiziwn. ^^mm 

^ffi ^ ^{Cck 0 > ^K>-^-i ^ )vmi^\zmntc$)^yi^j^zL'jKmM^mm'r^ z. t 
—^'&^^-r^mw-mmm\z^^^x. -tr/^i/-^ tmmii^mmT^z.tiz^r). 

-^'hizmkmmmM.mmi^'f-^iH^mi'fmmi^mm^^m^rc^mmz-^^^^ 
^~'Ammizj:itiift. ±tEmm:^m^n^i}-^^mmizn^:^t::^^x^^o 
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jim2 5%. mmms.1. 4o~i. ? o g/cm\ m^^a4 o om 

5 mifEASti. X^/A^mtfr^tZcfcS (0 0 2) MOMP^^Pl (d 0 0 2 ) Hj^O. 
3 4 n m£;.TTS ^ll#[>l^ifei^(D^®}6^'®rBlPi5;6^^ 0 . 3 4 n m^±(Di^M,Mm 

6 HfjiB:aM«, 1 ~ 5 0 um(D-mmmmmm.i=-^m^nm^t. l 

T43f9, ^?L^2 0-3 5%, mS^^l. 2 0-1. 60g/cm\mM^ 
S4 0 0mAh/cm='^J^±-e^^C<i:S!t#i{[cb-r^g»^ii5fBmo#7l<2^^-:;^ 

$nT*3 0. ^7L^2 0-3 5 %. 2 0- 1. 6 0 g/cm\ m 

^^a;4 0 0mAh//cm^i^±T^^vl<h^i|tfli<i:-r^it^]^7IHm<Z)#7j<l^ 

9 MlEMWt>cOM®<DJI^4^ti. *§JK'^S-5il^^il*^<t-r§IS5f<«llEi!( 
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10 mm^7H?^-^^mmo:>m'm^^(Dmmit. o. 2mmi^A±immjei.T-r^ 

12 2. 5 \i cm' (DBEtl^mm't/'^ U-i^Om^yj \»]iZi'^m^ -it fz^i^. 
tOg2-fe/\°l/— :$'(D;P^A75^\ 0. 0 2mm£A±0. 1 5 mmJ^ATT^ D , E.^, 

fE:'? (kgycm^) &B^il2-tr/^°l/-i$'C^)/P^:^fS]^cf1sffi^-a■;^ci:#cDEE;^^ (k 
sXcm') izMT^mi'^±/'^l'—^(Dm^ (mm) <Dmtmm&Mm^B (m 
m/ (kg/cm^) ) <!iL:^c<h^. B y A= 1 tta^^tl F yt)^. 0. 0 5 kg 

ll2CD-tA°l — iS^ii^il^, 

i^m-^ittct.^. mmmi(D±/-^U~-^(Dm^A^^. O. . O 2mmi^;^±0. 1 

^'^iZ. f±ij (kg/cm^) SrtfJtBSIl COirAl^— ^5'(7);y^^r^{C{'^;§$-&/t 
i#(Di£:'j (kg/cm^) iC^j-r^MfBlll CD-tmi/ — iS^CT^jy^ (mm) (D^ 
-fb^O^g^M^B (mm/ (kg/cm^) ) ^Lfc<h^. B/A= 1 ifji^EE 
-JjFt^. 0. 0 5 k g/'cm=^Je;L±l k g/cm^i^^^TT^^D. 
SGfBll2(7)-fe/N°l/-37t^, J»$/?>^^0. 0 SmmJKATT^D, 7Lt?>&^' 5 /z m^T 
^Pt^:6^'2 5%gil±-efe^mm-rfe'5C:t^#m<i:-rsi*5*^^l 1 

14 HflBBiz:/\°l/-:$'«, fijfBIEffi:RlX/'X«MfBA*l<h^^*$nTVi^ c: ^ 

1 5 mm±nu—^ trnt^mmj^zsyxiimmMmtit. miB-feAi/— ^^(o— 
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2 3 tufBm 1 <Diz/tI/— ^^coaixfaii, 5 g/m^^ii^^i 3 0 g/m'^^TT^b^ 

::<i:^4#t!ct-r^it^JS2 2f2i!c(7)#7j<l^-)^m?t!l. 
2 4 MIB^ lB:Z>'ll2 0-fe/tU'-^5'ti. 3^K)^t:>-^riX—mt'^ ti^ z: ^t:^ 

;ii:^#m<h-r^iS5j^ii 1 3fBmo#7Ki^-:^m?teo 
2 7 s»^Ji 1 x«igj)<^ 1 1 iz$&m(D=z'Ammizmm'^n^mm-:fjm'v$>'o'T:. 

2 8 mi^-^n^msimi^i^m^. —:kmmiz:idi^^m.z. mm. mm. -^^^ 
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, filed with the letter of 



, as originally filed 
, filed with the demand 



filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

filed with the demand 



. , filed with the letter of 



2. With regard to the language, all the elements marked above were available or ftimished to this Authority in the language in which 
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international application as filed has been furnished. 
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4- EU amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 



□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

♦ Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 1 4 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

♦* Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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2. Citations and explanations 

: None of the documents listed in the ISR disclose: (1) a non-aqueous secondary cell having an 
energy capacity of 30 W-h or more, a volume energy density of 180 W-h or more, a thickness of 

- less than 12 mm, and a flat shape; (2) a non-aqueous secondary cell provided vs^ith a separator for 
which the separator thickness A lies between 0,02 and 0. 1 5 mm when a pressure of 2.5 kg/cm^ is 
applied in the thickness direction of the separator and the pressure F for which B/A = 1 lies 
between 0.05 and 1 kg/cm^, where B (mm/(kg/cm^)) is the absolute value of the rate of change of 
the separator thickness in response to a pressure (kg/cm^) when the gap rate is 40% or higher and 
the pressure (kg/cm^) is applied in the thickness direction of the separator; and (3) a secondary 
cell for an accumulator system provided with (a) a secondary cell operation control method that 
measures the operating characteristic at a plurality of different locations on the cell and controls 
the operation of the cell based on the measurement results and (b) operating characteristic 
measuring terminals that extend from different locations of the cell to the outside of the cell 
container for detecting the operating characteristics inside the cell. Nor is it found that such cells, 
would have been obvious to one skilled in the art. 
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Priority date; 
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X in the dennand filed with the International preliminary Examining Authority on: 
; 25 October 1999 (25.10.99) 
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The International Bureau of WlPO 
34, chemin des Cotombettes 
1211 Geneva 20, Switzerland 



Facsimile No.; (41-22)740.14.35 
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The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



For receiving Office use only 



International Application No. 



International Filing Date 



Name of receiving Office and **PCT International Application^ 



Applicant's or agent's file reference 

fif desired) (12 characiers maximum) 



P99-27 



Box No. I TITLE OF INVENTION 

NQN-AQUBCXJS 


SECONDARY BATTERY AND ITS CONTROL METHOD 


Box No. II APPLICANT 


Name and address: /Famiiy name followed by given name: for a legal ejuity, fidl official 
designation. The adliw must include postal code and name of country TJtecourm'ofthe 
address indicated in this Box is the appticani's State (that is, country) ofresuUnce if no State 
of residence is indicated below ) 

Name : OSAKA GAS CXJMPANY LIMITED 

Address : 1-2, Hiranomachi 4-chome, Chuo-ku, 
Osaka-shi, Osaka 541-0046, Japan 


1 1 This person is also inventor. 


Telephone No. 


Facsimile No. 


Teleprinter No. 


State (that is, country) of nationality: 

JAPAN 


State (that is, country) of residence: 

JAPAN 


This Dcrson is aoDlicant 1 1 all designated | j all designated States except 1 — | the United States | | the States indit^ed in 

for th^^^SW of 1 1 Stettt ^ 1 X 1 the United States of Amenca | | of Amenca only | 1 the Supplemental Box 


Box No. in FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


Name and address: (Family name followed by given name; for a legal etUity, full official 
designation. The address must include postal code and name of couritry. The counnyofthe 
address indicated in this Box is the applicant 's State (that is, country) of residence if no c>tate 
of residence is indicated below) 

Name : YATA Shizukuni 

Address : c/o KANSAI RESEARCH INSTITUTE, 

1-2, Hirancmachi 4-chome, Chuo-ku, 
Osaka-shi, Osaka 541-0046, Japan 


This person is: 

[ 1 applicant only 

1 X 1 applicant and inventor 

1 1 inventor only (ff rtir check-box 
^— J if marked do not Jill in below) 


State (that is, country) of nationality: 

JAPAN 


State (that is. country) of residence: 

JAPAN 


This person is applicant | — | all designated | — | all dcsi^d Static except f^H the United Stotes | | the »n*jL^^ 
for tht purpo5r5 of 1 1 States 1 1 the United States of Amenca Lil of America only 1 1 the Supplemental Box 


1 Xj Further applicants and/or (further) inventors are indicated on a continuation sheeL 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been ^pointed to act on behalf 1 y 1 agent 1 1 common representative 
of the applicant(s) before the competent International Authorities as: L£iJ 1 — I 


Name and address: (Family name followed by given name; for a legal entity, fidl official 
designation. The address must include postal code and name of country.) 

Name : SAEGUSA Eiji Registration Number : 6521 

Address : Kitahama TNK Building, 1-7-1, Doshomachi, 
Chuo-ku, Osaka-shi, Osaka 541-0045, Japan 


Telephone No. 

06-6203-0941 


Facsimile No. 

06-6222-1068 


Teleprinter No. 


1 — 1 Address for corrcspoodcnce: Mark this check-box where no agent or common reprcscntaUvc ismas been appomicd and the 
1 1 space above is used instead to indicate a special address to which correspondence should be sent 



t 




Cootinumtion of Box No. Ill FURTHER APPLICAra-(S) AND/OR (FURTHER) INVENTOR(S) 



ifnon€ofthefoUawUtgsu^'box€S is used, this sheet should not be induded in the request 


Name and address: (Famiiy name foiiawed by given name: for a legal emity, full offictal 
designation 77te address must inciudepostal co<^ ana name of country. The counfiy ofthe 
address indicated in this Box is the of^iicant 's State (that is, country) of residence if no State 
of residence is indicated below J 

Name : KIKUTA Haruo 

Address : c/o OSAKA GAS COMPANY LIMITED, 

1-2, Hiranomachi 4-chome, Qiuo-ku, 
Osaka-shi, Osaka 541-0046, Japan 


This person is: 

1 [ applicant only 

1 x| applicant and inventor 

1 1 inventor only (If this check-box 
*— — * is marked do not fill in below.) 


State (that is, country) of nationality: 

JAPAN 


State (that is, country) of residence: 

JAPAN 


This person is applicant i — i all designated 1 — I all designated States except |— 1 the United States | i the States indicated in 
for the purpos^of: 1 1 States LJ the United States of Amenca of Amenca only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal eruity, fidl official 
designation Tlhe adiress mzist include postal code and name of country. The county of the 
address irulicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

Name : KINOSHITA Hajime 

Address : c/o KANSAI RESEARCH INSTITUTE, 

1-2, Hiranomachi 4-chcxne, Chuo-ku, 
Osaka-shi, Osaka 541-0046, Japan 


This person is: 

1 1 applicant only 

1 ^1 applicant and inventor 

1 1 inventor only (If this check-box 
* — ■ is marked, do not fill in below.) 


State (that is, country) of nationality: 

JAPAN 


State (that is, country) of residence: 

JAPAN 


This person is applicant l j all designated | j all designated States except rjr| the United States | | the States indicated in 

for thcpurposw of: 1 1 States 1 1 the United States of Amenca LlJ of Amenca only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation The address must include postal code and name of country. The country of the 
addPess indicated in this Box is the appttcant *s State (that is. country) of residence if no State 
of residence is indicated below ) 

Name : TAJIRI Hiroyuki 

Address : c/o OSAKA GAS COMPANY LIMITED, 

1-2, Hiranomachi 4-chome, Chuo-ku, 
Osaka-shi, Osaka 541-0046, Japan 


This person is: 

1 1 applicant only 

I ^ applicant and inventor 

1 1 inventor only (If this check-box 
I— ' is marked, do not fill in below.) 


State (that is, country) of nationality: 

JAPAN 


State (that is. country) of residence: 

JAPAN 


This person is applicant | 1 all designated 1 1 all designated States except ry] the United States i | the States indicated in 

for tfiep^ses of: 1 1 Sut« \ | the United States of Amenca Lill of America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation The address must include postal code and name of country. The countn^ of the 
address indicated in this Box is the applicant 's State (that is. country) of residence ifru> State 
of residence is indicated below.) 

Name : KATO ShiTO 

Address : c/o KANSAI RESEARCH INSTITUTE, 

1-2, Hiranomachi 4-chome, Chuo-ku, 
Osaka-shi, Osaka 541-0046, Japan 


This person is: 

\ \ applicant only 

1 X{ applicant and inventor 

1 j inventor only (If this check-box 
is marked do not fill in below.) 


State (that is, country) of nationality: 

JAPAN 


State (that is, country) of residence: 

JAPAN 


This person is applicant | — 1 all designated l 1 all designated Stat« except rjn the United States 1 | the 

for thcpurpostt of: 1 I States | | the United States of Amenca L±J of Amenca only | | the Supplemental Box 


1 1 Further applicants and/or (further) inventors are indicated on another continuation sheet 
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Box No.V 



DESIGNATION OF STATES 



The following designations are hereby made under Rule 4.9(a) (mark the applicable check-bom: at Uasi one must be marked); 
Regional Patent 

H AP ARIPO Patent: GH Ghana. GM Gambia. KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SZ Swaziland, UG Uganda, 
ZW Zimbabwe, and any other State which is a Contracting Slate of the Harare Protocol and of the PCX 

H EA Eurasian Patent: AM Anncnia, AZ Arcrbaijan, BY Bclams, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of 
Moldova. RU Russian Federation. TJ Tajikistan, TM Turkmenistan, and any other Sutc which is a Contraaing Stale 
of the Eurasian Patent Convention and of the PCT 

H EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark, ES Spain. FI Finland, FR France, GB United Kingdom. GR Greece. IE Ireland, IT Italy. LU Luxembourg, 
MC Monaco. NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European 
Patent Convention and of the PCT 

H OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cote d^Ivoire, CM Cameroon, 
GA Gabon, GN Guinea, GW Guinea-Bissau, ML Mali. MR Mauritania, NE Niger. SN Senegal, TD Chad, TG Togo, and 
any other State which is a member State of OAPI and a Contracting State of the ?CX ffother kind of proteaion or treatment 

desired ^peaH^ on dotted line) 

National Patent other kind of protection or treament desired spec^ on dotted line): 





AL 


□ 


AM 




AT 


Eel 


AU 




AZ 




BA 


l£±l 


BB 


Rl 






BR 


n 


BY 




CA 


□ 


CH j 




CN 


El 


CU 


El 


CZ 


□ 


DE 


□ 


DK 




EE 


n 


ES 




FI 


□ 


GB 




GD 




G£ 


□ 


GH 


□ 


GM 


m 


HR 




HU 


m 


U> 




IL 




IN 




IS 




JP 


□ 


KE 


□ 


KG 


El 


KP 


El 


KR 


□ 


KZ 


£3 


LC 




LK 




LR 



Albania 



Austria 

Australia 

Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Bulgaria 

Brazil 

Bclams 

Canada 

ind LI Switzerland and Liechtenstein 

China 

Cuba 

Czech Republic 

Germany 

Denmark 

Estonia 

Spain 

Finland 

United Kingdom 
Grenada 

Georgia 

Ghana 



Croatia 

Hungary 

Indonesia 

Israel 

India 

Iceland 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's Republic of Korea 



0 
□ 

□ 

m 
m 

m 
□ 

m 
m 
m 

□ 

□ 
□ 

m 

□ 
□ 
m 
m 

□ 
m 

□ 



LS 
LT 
LU 
LV 



Lesotho . . . . 
Lithuania 
Luxembourg 
Latvia 



MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 

MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 

SE Sweden 

SG Singapore 

SI Slovenia 

SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan 

TR Turkey 

TT Trinidad and Tobago 

UA Ukraine 

UG Uganda 

US United Stetes of America 



UZ 
VN 
YU 



Uzbekistan 
Viet Nam . 
Yugoslavia 



ZW Zimbabwe 



Republic of Korea 

Kazakhstan 

Saint Lucia 
Sri Lanka 
Liberia 



Check-boxes reserved for designating States (for the purgoses of 
a national patent) which have become party to the PCT 
issuance or this sheet: 



a national patent) which have become party to the PCT after 



□ 



AE United Arab Elnirates 
ZA' South ' Africa 



Precautionary Designation Sutemcnt: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded 
from the scope of this staiemcnL The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the applicant 
at the expiration of that time limit (Confirmation of a designation consists of the filing of a notice speci/iing that designation and the payment of 
thedesignationandcof^srmation/ees. Cor^irmation must reach the receiving Offux\vithin the I S-^n^ 
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She<tNo. 



Suppleitiental Box //the SuppUmentat Box is not used, this sheet should not be included in the request. 



I y/ in any of the Boxes, the space is insufficient so furnish all the information: in such case, write "Continuation of Box No. 
(indicate the number of the Box ] and furnish the ir^ormation in the same manner as required according to the captions of the Box in which 
the space was insufficient, in particular: 

(i) ifmore than two persons are involved as applicants and/or inventors and no "continuation sheet" is available: insuchcase, write 
'*ContinuationofBoxNo. Ul" and indicate for each additional person the same type of information as required in Box No, III. The 
country of the address indicated in this Box is the applicant 's State (that is. country) of residence if no State of residence is indicated 
below: 

(ii) if in Box No II or in any of the sub-boxes of Box No, III. the indication ''the Stales indicated in the Supplemental Box " if checked: 
in such case, write "Continuation of Box No. II" or "Continuation of Box No. Ill" or "Continuation of Boxes No, II and No. Ill" 
(as the case mav be), indicate the name of the applicant(s) involved and. next to (each) sucn name, the State(s) (and/or, where 
applicable. ARIPO. Eurasian. European or OAFi patent) for the purposes of which the named person is applicant: 

(Hi) if in Box No. II or in any of the sub-boxes of Box No. III. the inventor or the inventor/applicant is not inventor for the purposes 
of till designated States or for the purposes of the Urtited States o/America: insuchcase. write "Continuation of Box No. II or 
"Continuation of Box No. Ill" or "Continuation of Boxes No. II and No. Ill" fas the case may be), indicate the mime of the 
inventor(s) and next to (each) such name, the State(s) (and/or. where applicable. ARIPO. Eurasian. European or OAF I patent) for 
the purposes of which the named person is inventor: 

(iv) if in addition to the agent(s) indicated in Box No. IV. there are further agents: in such case, write "Continuation of Box No. IV" 
and indicate for each further agent the same type of information as required in Box No. IV; 

(v) ifinBoxNo, K the name ofar^ State (or OAFI) is accompanied by the indication "patetu of addition. " or "certipcaSe of addition, " 
or if in Box No. V, the name of the United States of America is accompanied by an indication "continuation ' or * conitnuation' 
in-port": in such case, write "Continuation of Box No, V" and the name of each State involved (or OAFI). and after the name of 
each such State (or OAFI). the number of the parent title or parent application and the date of grant of the parent title or filing 
of the parent application; 

(vi) if in Box No, VI. there are more than three earlier applications whose priority is claimed: in such case, write "Continuation of 
Box No. VI" and indicate for each additional earlier application the same type of information as required in Box No. VI; 

(vii) if in Box No, VI. the earlier application is an ARIPO application: in such case, write "Continuation of Box No. VI". specify the 
number of the item corresponding to that earlier application and indicate at least one country party to the Paris Convention for 
the Protection of Industrial Property for which that earlier application was filed. 

2. If with regard to the precautionary designation statement contained in Box No. V, the applicant wishes to exclude any State(s)from 
the scope oftkat statement: in such case, write "Designationfs) excluded from precautionary designation statement" and indicate the 
name or two-letter code of each State so excluded. 

3. If the applicant claims, in respect of any designated Office, the benefits of provisions of the national law concerning non-prejudicial 
disclosures or exceptions to lack of novelty: in such case, write "Statement concerning non-prejudicial disclosures or exceptions to lack 
of novelty" and furnish that statement below. 

mNTTNTTATTQN OF BOX NO . IV 

Name : KAKEHI Hiromichi Registration Number : 7651 

The same address as box IV 

Name : TACHI Yasumitsu Registration Number : 9410 

The same address as box IV 

mNTTWTIATTQN OF ROX No -VI 

(4) Country : Japan 

Filing date of earlier application : 25.12.1998(25 December, 1998) 
Number of earlier application : Patent Application No. 1998-369936 

(5) Country : Japan 

Filing date of earlier application : 25,12.1998(25 December, 1998) 
Number of earlier application : Patent AppUcation No. 1998-369969 

(6) Country : Japan 

Filing date of earlier application : 25.12,1998(25 December, 1998) 
Number of earlier application : Patent Application No, 1998-369986 

(7) Country * Japan 

Filing date of earUer application : 28.12.1998(28 December, 1998) 
Number of earlier application : Patent Application No. 1998-373667 

(8) Country ' Japan 

Filing date of earUer application : 11.03.1999(11 March, 1999) 
Number of earlier plication : Patent i^jpUcation No. 1999-65072 
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Box No. VI PRIORITY CLA 



LAIM 



Sheet No. 



[ I Further priority claims are indicated in the Supplemental Box. 



Filing date 
of eartter application 
(day/month/year) 



Number 
of earlier application 



Where earlier application is: 



national application: 
country 



regional application:* 
regional Office 



international application: 
receiving Office 



item(l) 



20.05.1998 
(20iy&/, 1998) 



Nd.1998-138347 



Japan 



item (2) 



12.06.1998 
(12 Jine, 1998) 



rto.1998-165373 



Japan 



item (3) 

25.12.1998 
(25 DacHTter, 1998) 



RaLaiL PfplicHLicn 
Nd. 1998-369928 



Japan 



□ The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as itcm(s): 



• Where the earlier 
Convention for the Protection 



application is an ARIFO application, it is mandatory to indicate in the §YPPifJP*,'^^of ,^,^U^°^J ^^Y^^ PfV ^ '^^ 
^tection of Industrial Property for which that earlier application was filed (Rule 4J0(b)(ii)). See Supplemental Box. 



Box No. VU INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 
(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen: the two-letter code may be used): 

ISA / JP 



Request to use results of earlier search; reference to that search (if an earlier 
search has been earned out by or requested from the Inumational Searching Authority): 



Date (day/month/year) 



Number 



Country (or regional Office) 



Box No, Vni CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

request 5 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 

sequence listing part 
of description 



60 

4 
1 
19 



This international application is accompanied by the item(s) marked below: 

1 . El fee calculation sheet 

2. □ separate signed power of attorney 

3. Q copy of general power of attorney; reference number, if any: 

4. □ statement explaining lack of signature 

5. □ priority documcnt(s) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

7. separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 



Figure of the drawings which ^ 
should accompany the abstract: r . -L 


Language of filing of the 

international application: Japanese 


Box No. EX SIGNATURE OF APPLICANT OR AGENT 



Neia to each signature, indicate the name ofthe person signing and the o^xkU^ 

SAEGUSA Eiji 
Seal 



KAKEHI Hirond.chi 
Seal 



TACHI Yasumitsu 
Seal 



1 . Date of actual receipt of the purported 
international application: 


2. Drawings: 
1 1 received: 

1 1 not received: 


3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 


4. Date of timely receipt of the required 
correaions under PCX Article 1 1(2): 


5. International Searching Authority wq* ,jp 
(if two or more arc competent): ' ^ 


6. 1 — 1 Transmittal of search copy delayed 
1 1 until search fee is paid. 



Dale of receipt of the record copy 
by the International Bureau: 



For International Bureau use only 



See Notes to the request form 
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From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of inailing (day/month/year) 

25 November 1999 (25.11.99) 



To: 



SAEGUSA, Eiji 

Kitahama TNK Building 

1-7-1, Doshomachi 

Chuo-ku 

Osaka-Shi 

Osaka 541-0045 

JAPON 



Applicant's or agent's file reference 

P99-27 


IMPORTANT NOTICE 


International application No. 
PCT/JP99/02658 


international filing date (day/month/year) 

20 May 1999 (20.05.99) 


Priority date (day/month/year) 

20 May 1998 (20.05.98) 


Applicant 

dSAKA GAS COMPANY LIMITED et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,CN,EP,IL,JP,KP,KR,US 

In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE,AL,AP,BA,BB,BG,BR,CA,CU,CZ,EA,EE,GD,GE,HR,HU,IDJN,IS,LC,LK,LR,LT,LV,MG,MK,MN, 
MX,NO,NZ,OA,PURO,RU,SG,SI,SK,SL,TR,TT,UA,UZ,VN,YU,ZA 

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
25 November 1999 (25.1 1.99) under No. WO 99/60652 

REMINDER REGARDING QHAPTER II (Article 31{2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to. proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The Intemational Bureau of WlPO 


Authorized officer 






34, chemin des Colombettes 


J. Zahra 




1211 Geneva 20, Switzerland 






Facsimile No, (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 
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